
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



43 

283. Proposed by B, F. FINKEL, Ph. D., Drury College. 

By means of the calculus, determine the angle of minimum deviation of a ray of 
monochromatic light in passing through a triangular prism. 

Solution by C. N. SCHMALL, New York City. 

We have, with the usual notation, 



sin <£— p sin <£'... (1), 
sin 4—p sin <P'...(2), 
<t>'+<P'=-a constant, k, say... (3), 
u=<l>+4'=a minimum... (4). 

Solving (1) and (2), we have, <£'=sin _1 (sin <£/>), </''==sin~ 1 (sin<M«). Sub- 
stituting in (3), we have 

. , /sin <t> \ . . , /sin <P \ , , K , 
sin -1 1 )+sm 1 \——)=k...{5). 



Differentiating with respect to <t> and reducing slightly, we have 



cos 4> , cos <P d<l>~ , . 

i/ (ja'-sin 1 *) V (f* -sinV) d 4>~ "' w " 



Differentiating (4), we have 



d u 1 , d 4'__(, (n s 



Equating the values of -r-,, found from (6) 
and (7), we have finally, 




cos 2 4> 



p 2 — sin 2 <£ 



shW 



:.<t>=4\ 



Now, the deviation is D={4 , -4>') + {<t>-4>')=2($—<i>'), (since 0=4>)...(8). 

But this will not be the case unless the a ABC is isosceles. Then, if 
o be the angle of the prism, that is, angle A, we have 



44 

P=h«, and from (1), ^=^...(9), 

but from (8), 4>=h(D+2<t>')=i(D+o). Hence, substituting in (9), we have, 

smi 

which gives the relation between the minimum deviation D, the angle of the 
prism 0, and the index of refraction ik 

Also solved by G. B. M. Zerr and J. Scheffer. 

284. Proposed by L. H. McDONALD, M. A., Ph. D., Sometimes Tutor at Cambridge, Jersey City, N. J. 

Inscribe the triangle of maximum area in a given circle. 

Solution by PROFESSOR F. L. GRIFFIN, Williams College. 

Let the diameter, of length d, through any vertex make angles « and 
P with the two sides of the triangle meeting there. Then two sides of the 
triangle are dcos « and dcos P; and their included angle is a +P. [a— P is ex- 
cluded, since a triangle contained in a semi-circle clearly can not be the 
maximum.] Now the area is |(dcos «). (dcos P). sin («+/?) ; so that we have 
to render a maximum the function F(«, P) =cos «.cos /?. sin («+/?). 

dF 



But g-^=cos P (cos «.cos a+P — sin «.sin «+P ) —cos P.eos(2 a +P), 

dF 

g-j=COS «.COS(2 P+a). 

Equating these to zero, we obtain since cos «^0, cos P^O if there is actually 
a triangle: 

2«+/S=|f, 2/H-«=4 7r , whence «—/?=■£*■. 
Also, ^=-2sin(2«+/?)cos/?, ^|^=-sin2«+2/S, 



3 s F 



[d i F d 2 F I d 2 F\ 2 l 



dp* 

the positive result together with the negative value of d 2 F/d « 8 showing a 
maximum value of F(«, P) . 



